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^ #3 WSiN#* A oM WSiN# #°fl 

(W) 3^*1?!*}. W 7l^ 0 V <§^V o\^\o^ a> 7 ] H^^l^ 

^7> 5tU, SEtt #7] WSiN# &7j\2] £4r*H J7. ^-^^>7fl 21#A] 
,£ 9 



20-3 



1020020080011 



#^ 2003/10/17 



i^V^I *H;2. {Method For Manufacturing Semiconductor Devices} 
£ 1 ^2fl 7l#ofl <^ aV£*|l 4^>3 ^#<H1 iL°l = (Void)7} ^-Sj 1-^= ^ 

^] 

^£ «KE*fl i^^l «<HH #tb ^Ml^>7fl^ jl ^>«1 (aspect 

ratio)* 5Hr *Mltr tflJf ^^ofl 3^*1^ o_S.*| jji-g-^ 

^1, ^ 7fl°lH ^^-4 ^ Wfl^# 7]7lM- 4i^i/ 
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£^A$\ ^tSL7\ ^^icf. ZL^oflS aVE^l ^}$) JEL^^M* K\^o] 

olei*l n^}7] 3tb ^J:^ ^VM-S. ^^-a)^)71 ^*fl ^e^l^ -31 

^2fl^ «V£^ ^o. > ^ 1o1 ] w>sq- ^-oi ; tii-iE *il 7l^r(i0) ^Hl 

(ll)o] aV£*fl 7)^(10)^ ^Efl a>o)1 ^71 cg^^- 71 7} ^ ^ 

#(12)ol ^^slzi, ^^#(12)^1 ifl^-<4 ^1 ^^^j-(ll) #<*fl ^ ^#(13H 

S. *\^5\3L, ^^(U) °\ lflJf-1- nfl^^>7l ^*ti ^^(ll) ^Hl ^S]#(15)<>] ^^711 3 



i^o) ol=^7 7> ^ 7l#^ ol)-^] 

^3], ^2fl<Hl^ ^71 ^-^(13)^- sftifr ^^ElEl-^-(TiN) ^5^^ (WN) 

°i-§-^ >«-7l ^^*(12)^ tfl^-sq- ^1 ^-71 ^^BV(ll) ^-ofl 

^M", ^-71 ^e«l-(12)^ 37171- 0.2um ^hsqji, 2:*Waspect 
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ratio)7> 5 ol#o_s ^^ofl ^ 3EB|_ (12 )oj ^#(13H 

^3 o.jg. ^#5l7l c^^cf. # 7 1 ^1^^(12)^ ^JjLoj) av 7 ] ^^(13)01 3^ 

3*1 4^>7l ^4. o]^ Aj- 7 ) e^^ds)^ a 0 > 7 ] 3-iH^(i2)o]l ^-^ nfl ^ A] 7) 

£r ^^71] *>-E-i=K n ^4, #7l #^1-(12)^ 7]«-cil hi ^#01 jiolj=(void)(16)7}- ^ 

4^ H-S. ^"71 S^^(12)^| ^ l-^^l Cf^-^-Cf. ^, ^>7l 3^^(12)oll^ol ^3 

^ ^^^14 ^J^jH^l-olziEllol^ iBBfl^^olZLEllol^ol ^ yflA} X) 5L| £.7]- 

7io->Sl7l ^Cf. 

<9> 7fl^^>7l WSiN^-°r A>-g-^>^. HV»j# 

<10> ^*\, J7 ^>Hll- ^ nl^ltl 3.^^011^01 ^BM OJ-^I^ 

<n> a. ^01 tf^. s.^ ^ ji i£*>«l* d1^1*V 3i» ^01 tflw. ^^ofl 

9i#^o|jl -g-oj^l ^A]^ O.S*| i-g.^ ^ol nfl5 g H^l^l-^c-ll Ojx} 

[^cl ^ ^ 

<12> ol^ £0. s.^ o. ^^71 o^ ^o,l o}^ ti> £ ^ ^ol ^ ^ o. 

<13> HV^^l 7)% ^Voll ^^M: ^^JI <#7] 2k<&^a\ 9J"^ ^^ofl tg^A]^ 

^7># ol^cxl #71 B^ir ^ ^71 ^oinVol] ^ ^^7^ 

^^1; ^7># 3^*3* ol-g-^ #71 ^# #ofl E^^]^ 3^ 7]^ cj^l; g 
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^-#^ 7l# ^ oj-g-^ E^^l^o. a o V 7 ] S^^l ufl^Al 71^ #7fl# 

<14> tif^^Tfl^, #7l ^r#-4 #7l ^*}# -^-g- SIM-O^ 

<16> W>^-^^7fl^, #71 WSiNf^ ^^7>#-g; SiH 4 7>i 1"%^ 7>i Sj^, WF 6 7>i 

7}^ 3^, NH 3 7>i ^ g 7>i 3)^3 <3^<?1 

<17> pe*V ( # 7 ] WSiN#^- 20~100A£l ^v\)S. ^f^l^lfe ^o] «>^^-cf. #7l SiH4 7 >^1- 

50-100 SCCM^l -fH*°.3., #71 WF 6 7>^# 10-50 SCCM^l ^fAS, #7l NH 3 7>^# 30-80 
SCCM^l ^SLsL y^A 3*1 

<18> W ].^^ 7l i^ i ^.71 SiH 4 7\^9\ #71 WF 6 7}if 1:5^1 til ^sL ^ 

<19> ti>^-3]^l-7ll^, #71 ^^#-8: 200-600 °C<HH 3^*1^ ^7> ^cf. 

<20> #71 ^i^2j cf^^A^. SiH4 -og _ 7>^ 3f)^, WF 6 7>i 

^ 7>^ <^#^o] ^O^S. olcf. 

<21> #71 *g>ita#^r 20-100A^ ^^15. ^^Al7l^ ti>^3r>cl-. 

<22> #71 7>i^A-l oj-^. 7 ^2f, 7}i ^ ^ 7>^^) ^ 7>i 

*d "HU*m ^7> 
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<25> £ 2 ifl^l £ 10-^ ^£^1 rfc*^ *£^^r M-BfHfl ^ ^^iojcf. 

<26> £ 2 # ^5}^ , HVjESfl 7l^-(10) ^Hl ^ ^<3^(11)# ^g-*V ^ 

(10)^ %^<3<3* ^^>7l tiV£*fl 71^(10)^1 ^JE.^^ lEA}^.^!. 

3- ^71 ^^^H H^^l^B^ ^/=eflol4 tIIoIh ^?>H *r^r 

Cf. c^O^, A>^lAlZ^ ^-g- Ol*^ ^"71 tiV£^l 71^(10)^1 ^ ^(£^1 of^)^- 
^7)7) ^*fl ^>7l tiV£^l 7]^;(10)^ SE« #S!\ ^^^(H)* ^#(12) 

37l7> 0.2pm ol^l-S. D Mltr 
<27> £ 3 ifl^l £ 6* %2i-s}t&, zlbJ cf-g-, ^7># *#(Atomic Layer Deposition: ALD) ^ 

^(5^1 ^Hl ^71 «V£*fl 7l^r(10)^r 3# ^ 

^7l H>£^1 71^(10)^] -^*(12)^ tfl^ Aj- 7 | ^o^^(H) A o Voj] 

WSiN#(2D* ^#tri=f. 

<28> o]§ ^ ^Ml^l <a^>^, £ 3<i W><q- ^o], ^"71 UV-g- 7>i ^ 

^-1- -f-*H «>-§- 7V^<a SiH 4 7|-i* 50-100 SCCMCstandard cubic centimeter)^ 
^°Ja]?io^ ^7l ^*(12)s] ifljjL av 7 i ^^^.(ii)^ Avon ^e^(Si) 

7> ^(21)-gr ^^l^cf. a}7H f ^-71 SiH 4 7}if £ 4<>1H <£*$%t WF 6 7>iirf ^oj 
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*\r$= ?A£r ^7] WF 6 7fii o] ^^^ (12 )o^ K x£o) ^#.g. *^X\^ 7 ] ^ 

£ 4» % v S€r>^, ol* ; ofl^ -i-o^ 7^01 °h£(Ar) 7>i SE^r <£-&(Ar) 7}i<4 

^(H 2 ) 7]-^^ ^ 7}^ J^l (purging) 7}+g.x] #7l tflJfjg. ^^^5.^ 

A oM «]:-§- iflofl ^-o]-oi^ SiH4 ^5.^ HflylAl^lcl-. 

^ 4^, ^71 ^3 H>o. -oj^fL^ ^ H ayo. 7 |.^ol W6 7].^^ lr>50 SCCM 

^ ^o.S. f^|?)o^ #7} ^B^^(Si) ^^7> ^(21) #ofl ^31( W ) ^^7> #(23)# 

#71 WF 6 7>iofl 2]*! S^^( 12 ) tflo} a o^l^>7l ^ 

*fl ^-71 SiH 4 7>i<4 #7} WF 6 71-^3] 1: 5S o^A]^^ ^o] a|-^-^5>cf. 

£ 51- ol^ ( ojjl- ^o] 7^0] o^ (Ar) 7 |.^ <£^(Ar) 7>^<4 

^(H 2 ) 7>>i^ ^ 7>i# 3^1 7}^^ #7] til-g- ^j=l^ ^^^-O.^.^ #71 tiV-§- 

^oj-ol^ c)u}-§- WF 6 7>>i# #7l ^tHS^-Ei a^H^tf. ZL^Jl 

, A oM ^ti]^ 7}-^ -f^H til-g- 7>^o] o^q 0 KNH 3 ) 7}^ 30~80 SCCM 

^ -fi-^JliiL #71 ^3i (W) ^-^7> ^(23) #*11 ^4i(N) #^7} ^(25)# 3 

#^mcf. ^(Ar) 7f^ <y^-(Ar) 7\^$\ ^(H 2 ) 7} +2] ^ ;fif 7j-i 

5.A-1 #71 *>-§- ^t^Sl ^<y^S.>H #7l til-g- ^Wl vflofl U-oj-ol^ D ]tiV-§- <y-SU)o|- 

(NH 3 ) 7}^ #7] aV-g- ^ttl S «.E^ Hfl7lAlflcl-. 

^eM, ^7l ^el-g-(Si) #(21)^ A o v 7l ^3](W) ^(23) ^ #7l 

(N) <5HJ*> #(25)^1 1 *H#^1 ^7}^ ^l^s^ji u)-^, # 

7l #«(21), (23), (25)^1 til^H ^7>>#^1 WSiN#(27)ol ^#^cf. °M , #7l WSiN 
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#(27)^ ^17> 0.5-0. 5~1. OA ^£5. *}mL^ §J=4. tb^ , ^7] WSiN#(27)S] $^6fl ^^.^j- 
#7l ##(21), (23), (25)^ *l-%~Qr S}7l ^sfl 4V 7 i ##(21), (23) ,(25)^1 1 *}°]# 3 

^"71 ^tHl- 200-600 °C 31 ^^^Ai ^^^>7fl -B-^l a] 71 ^ 

< 32 > £ 7^- %V3-^ ( ol*, av 7 ) WSiN#(27)* ^ ^#-°^1 ^^tb 

^^}7) ^7) 1 *H#£] ^^># 2]# i&*Hr ?3^, ofl# 33 #4 ^ 

WSiN#(29)£r 3#£} WSiN#(27)Jl3. ^^cf. o]nfl ( ^v 7 ] WSiN# 
(29)^8: 20-100 a}^^. 
<33> *V^ ( j£t$o) 3go]Aj- wSiN#(29)°l 3#£] WSiN#(27)°.3. ^€ ^1" t^l^^^M-, 3 

# ol-S-SI WSiN#(27)JL5. ^A^lfe ^SL 7>^£r 7}^ ^KH^. 
< 34 > £ g-l: %^*>^ , ^o^, WSiN#(29)£] <£-g- iE^r 

^*H1 A J-7l tiV£^l 71^(10)^: ^t!- -f ^*}# 3# A o v 7l WSiN#(29) 

^Hl ^<ffl(W) #(31)* 

<35> o)^ ^ ^1^1 Oi^>^, ^7-1, ^"71 *>-§- 7>i ^<y^# -f-^H ^-g- 

7}^91 SiH 4 71-il- 50-100 SC(M ^<£*]^<L£.^ <#7] WSiN#(29) #<H1 ^B^(Si) 

#C£*1 3#^5[m. °1<H*1 , l"*^ 7>^<y <£^-(Ar) 7>i <£^(Ar) 7> 

^ ^(H 2 ) 7>^S] ^ 7>i-& 3)^ 7>^S^ ^71 tiV-g- ^3 ^^-JL^.*) #7} 

^ tflofl ^}$X^ v}*}^- SiH 4 7>^# ^-71 tij-o. ^y^^JjL^ ^.^^ til] 71^^14. ^ 5 d 
4-§-, A o v 7l ^tf|2] 7 >>i ^^^1- 7>^-y WF 6 7}+^t 10-50 SCCM^ -f}- 

#Al7jcf. ol* ; ^(Ar) 7}+ SL^ ^(Ar) 7>^sf ^^(H 
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<36> n*eH, #7) WSiN#(29) ^Hl #^7>f^ b^^]( W ) ^)ol ^^^cf. 

A oM ^31^ c+^^a^. ^^ 7l o^^v 1 *H^o) <&7>^ 3^ ^.^0} ^o> A o v 7l tiv 
^tH# 200-600 °c$\ <^ -fM A *r ?H t^^tf. 

^^^#(31)^ 20-100 A si ^^11- £Hr w>^^}4. 

^^enucleation) #7]HH *fr 7 \ ^^i(i 2 ) tflofl # 7 1 ^i^CW) ^(31)* ^^M^ 

7\) ^#^1^ ^7} 3XA. °l^r Jl^>Wll- £±r €"^#(12) vflofl £ 99] ^^^^(33)^. 

<39> 5: 9# ^-S^, H^i ^V^o] gj.^- 7 i^. ol-g-^j-a} a o v 7 ] ^.EflS. 

(12)# ^fllH^Hl f^*V #(33)^: ^-7] ^i^l#(31) 3^1^. o] 

ofl, #7] #(33)£r o^fl ^( 3 l)ofl H^H tf^l ^> 

<40> n)-BH, ^7] ^^1^(33)^ ^- 7 | afljx( 12 )oj ^^^]^( 31 )ol oi^^olJi -g-<^>7fl 

3#£)<H 5a-^°S ^"71 ^-^1-(12)^- ^ nfl^Al^ +7} ojuf. n^sfA^ 
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^"71 e^*(12)o] JL ^*>til* ul^^V ^EP^ojdl^ l-^ZL AV 7 ] 

(12HH ^^^#(33)^1 "HU^fe 1-^ <^H^ o.^.*) s^^( 12 )oflA^ 

<4i> £ i 0 * ^^^1 7l7^1^ <a^>( chemical mechanical polishing) ^ 

* <>l-§-*H ^#(12) s^s] ^€#(33)* *\)7]*\7)JL sin^(i2) ifl^ 

(33)* ^-71 ^^(llH ^SM^. ^ + ^(33)3}- ^^(ll) 

A cHl ^ aflAlo.^ <£-¥-*1tt(A1) #(35)* A>^1^^^^- ol^>c^ AV 7 ] oj-s 

^(Al) #(35)* €*Rf ^ Hfl^i^ 3flB]CLS ^A^t}. 

<42> M. 7|f^ ^-^1- Oj^oll tilo>^- 



^* °l-g-*M €-^#°ll #3 WSiN#* ^#a]71ji, #3HH ^-7] WSiN# # 

ofl ^€(W) #* ^#Al^l^. o]* ( ftft 7] ^. -^V ^ o. ol-g-^ ^Vyl ^^** 

^^^olji ^-^^711 ^-7] WSiN#-g- 91 3-, SE^- ^7} WSiN# ^Hl #31 
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tHS, -g- ^ItV ^l^ofl 7l^4g ifl-g-o]] ^Ob| ^ *gv$ 

2) Cpc^ £^51 7>^^ ol ^-0>o)l ^-o} 

-i: 7>^*V A>^o]cf. 
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[^^J- 1] 
#31; 

°l-§-*H #7] £ ^-71 ^^^Hl ^ ^#^r 3#*H^r 

€^ 3^ <>l-g-*H ^7) ^ ^H] ^^f^ #31; ^ 

i^Kr 4i7>>^ TllS « 0 >^ . 

[^T 1 * 2] 

^ i 5U°H, #7l ^ #^r#4 ^-71 ^7># 3# ^^-i- jg. 

3] 

1 %H1 &<>H, #7] ^ #^r#A5L^i WSiN^ 3^*Rr ^ 
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4] 

3 #7l WSiNf^ c^^-g- siH 4 7>i , 1-%^ 7>i: JSj^, WF 6 7} 

^ 1-*^ 7>^ NH 3 7>>i ^ 1-%^ 7>i e^^ol ^o]#S. ^^A) 

?l^r ^3 -2-3. *}^r «VE*fl i^S] « 0 >^. 

[$^* 5] 

3 5U<^, #71 WSiN^ 20-100A^ ^-^15. ^#^1 71^ ^-g- ^ ti> 
[3^% 6] 

4 %M] 5a°H, #71 SiH 4 7}if 50-100 SCCM^l -fr^i^, #7l WF 6 7>^1- 10-50 
SCCMS] 1^15. , ^71 NH 3 7>^1- 30-80 SCCM^ ifll ^<y*Hr 3# 

*LE*ll ±.7} 9] afls 

7] 

*fl 6 ^^^i, ^>7l SiH 4 7}+Q <#7) WF 6 7>i» 1:5^ wl^s. ^^Rr ^ 

°-3- *}tt «K£*fl 4i7>o) « o >H] . 
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8] 

^1 3 %H1 91°]*], E ^^## 200-600 ^a]?]^ ^ ^ 
9] 

*11 1 %H) SU^, a o v 7 ] ^^l^-§. S iH 4 7>i ^<$, 3^1, WF 6 7} 

^ ^ 1"*^ ^l*Kr ^ £^jo £ ^ a> E ^ ^ 

10] 

*H 9 ^-71 tgi^-g- 20- 100 ^MlS. a^A^lfe ^|.- 
11] 
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